A pH- and ionic strength-responsive polypeptide hydrogel: synthesis, characterization, and preliminary protein release studies.
A novel polypeptide hydrogel has been synthesized by crosslinking poly(L-glutamic acid) (PLG) with poly(ethylene glycol) (PEG). The PLG-PEG hydrogel was shown to be highly hydrophilic, and the extent of swelling varied with pH, increasing at higher ionization of the PLG. Aside from electrostatic effects, such as ion-ion repulsion and internal ion osmotic pressure, circular dichroism studies showed that swelling response to pH also is affected by secondary structural attributes associated with the polypeptide backbone. Modification of the polypeptide by changing its hydrophobicity and degree of ionization was an effective method for altering the overall extent of pH-responsive swelling. Rapid de-swelling (contraction) was observed when the PLG-PEG hydrogel was transferred from high to low pH buffer solution, and this swelling/de-swelling behavior was reversible over repeated cycles. Drug release from swollen hydrogels was examined using the model protein lysozyme. Rapid de-swelling of the hydrogel was found to be an effective means of facilitating lysozyme release. The crosslinking of synthetic polypeptides with PEG appears to be a highly versatile approach to the preparation of pH-responsive biodegradable hydrogels.